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CONSTITUTION: A first process 1 where dielectric green sheets 22, 
25, and 28 are formed on a support film 21 through a gravure method, 
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where first inner electrode patterns and level difference eliminating dielectric 
patterns 24 and 27 are formed on the dielectric green sheets 22, 25, and 28 
through a gravure method and dried up, a third process 3 where dielectric green 
sheets 22, 25, and 28 are formed on all the surface through a gravure method 
and dried up, and a fourth process 4 where second inner electrode patterns and 
level difference eliminating dielectric patterns 24 and 27 are formed on the 
dielectric green sheets 22, 25, and 28 and dried up are provided. The above 
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CLAIMS 



[Claim(s)] 

[Claim 1] (1) The process dried after forming a dielectric green sheet by gravure 
on a support film, (2) Two or more patterns for the 1st internal electrode are 
formed by gravure on said dielectric green sheet. The process which dries these 
patterns after forming two or more dielectric patterns for a level difference 
dissolution on said dielectric green sheet between said patterns by gravure 
furthermore, (3) The process dried after forming a dielectric green sheet in the 
whole surface by gravure, (4) Two or more patterns for the 2nd internal electrode 
which differ from said pattern for the 1st intemalelectrode by gravure are formed 
on said dielectric green sheet. The process which dries these patterns after 
forming two or more dielectric patterns for a level difference dissolution on said 
dielectric green sheet between said patterns by gravure furthermore, (5) Above 
(1) . (4) The manufacture approach of the stacked type ceramic condenser 
characterized by providing the process which repeats a process two or more 
times. 

[Claim 2] (1) The process dried after forming the 1st layer dielectric green sheet 
by gravure on a support film, (2) Two or more patterns for the 1st internal 
electrode are formed by gravure on said dielectric green sheet. The process 
which dries these patterns after forming two or more dielectric patterns for a level 
difference dissolution on said dielectric green sheet between said patterns by 
gravure furthermore, (3) The process dried after forming a dielectric green sheet 



in the whole surface by gravure, (4) Two or more patterns for the 2nd internal 
electrode which differ from said pattern for the 1st internal electrode by gravure 
are formed on said 2nd layer dielectric green sheet. The process which dries 
these patterns after forming two or more dielectric patterns for a level difference 
dissolution on said dielectric green sheet between said patterns by gravure 
furthermore, (5) Above (1) - (4) The manufacture approach of the stacked type 
ceramic condenser characterized by providing the process which performs 
actuation of putting the laminated material obtained by performing a process 
once [ at least ] on the cover sheet which exfoliates from said support film and 
consists of a dielectric, two or more times. 



[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture approach of a 

stacked type ceramic condenser. 

[0002] 

[Description of the Prior Art] A stacked type ceramic condenser is arranged 



between the dielectric layer which consists of many ceramics, and these 
dielectric layers, and consists of an internal electrode exposed to the side face in 
which an end counters, by turns, and an external electrode of the pair prepared 
in said side face which counters, respectively. In recent years, small and large 
capacity-ization are progressing in such a laminating ceramic condenser, and it is 
required that a dielectric should be thin-film-ized in connection with this. 
[0003] By the way, the stacked type ceramic condenser was conventionally 
manufactured by the following approaches. First, on a support film, the paste 
containing dielectric powder and an organic binder is screen-stenciled, and a 
dielectric green sheet is formed by drying. It continues, and the paste which 
contains electric conduction material on this dielectric green sheet is screen- 
stenciled, and the pattern for the 1st internal electrode is formed by drying. On 
said green sheet located between this pattern for the 1st internal electrode, the 
paste containing dielectric powder and an organic binder is screen-stenciled, and 
the dielectric pattern which cancels the level difference of said Batang is formed 
by drying. The paste containing dielectric powder and an organic binder is 
screen-stenciled on the whole surface, and a dielectric green sheet is formed in it 
by drying. On this dielectric green sheet, the paste containing electric conduction 
material is screen-stenciled, and a different pattern for the 2nd internal electrode 
from the pattern for the 1st internal electrode is formed by drying. On said green 
sheet located between this pattern for the 2nd internal electrode, the paste 
containing dielectric powder and an organic binder is screen-stenciled, and the 
dielectric pattern which cancels the level difference of said pattern is formed by 
drying. After exfoliating the laminated material formed of the above processes 
from said support film, piling up these laminated material between cover sheets, 
carrying out heating pressurization and unifying, it cuts in the thickness direction 
and each unit is started. Then, it sinters and a stacked type ceramic condenser is 
manufactured by the ability burning the external electrode of a pair. 
[0004] However, by said conventional approach, since it is necessary to dry to ** 
of screen-stencil, actuation makes it complicated. Moreover, since irregularity 



arises in the front face of the dielectric green sheet after desiccation, it becomes 
difficult to produce the thin green sheet which is 3-micrometer or less extent. 
Moreover, when the thin pattern for internal electrodes is formed in said green 
sheet front face, there is a possibility of producing a stage piece. Consequently, it 
was difficult to thin-film-ize a stacked type ceramic condenser. 
[0005] The approach using a gravure technique is learned so that it may explain 
below as the another manufacture approach of a stacked type ceramic 
condenser on the other hand. First, it winds and a winding object is produced, 
after carrying out gravure of the slurry containing dielectric powder and an 
organic binder, drying and forming a dielectric green sheet on a long support film. 
It continues, and it winds, after carrying out gravure of the slurry containing 
electric conduction material, drying and forming an internal electrode pattern on 
the dielectric green sheet of the long support film which began to be rolled from 
said winding object. It winds, after carrying out gravure of the slurry containing 
dielectric powder and an organic binder, drying and forming level difference ****** 
between said electrode patterns on the support film of the long picture which 
began to be rolled from this winding object. It is begun to roll a support film from 
the winding object which passed through such a process, the dielectric green 
sheet with which an internal electrode pattern and level difference ****** were 
formed from said support film is exfoliated, a multiple-times line uses as desired 
laminated material actuation which imprints this to the cover sheet which consists 
of a ceramic, the cover sheet which consists of a ceramic further is put on the 
maximum upper layer, heating pressurization is carried out, after unifying, it cuts 
in the thickness direction and each unit is started. Then, it sinters and a stacked 
type ceramic condenser is manufactured by the ability burning the external 
electrode of a pair. 

[0006] However, since the manufacture approach of the stacked type ceramic 
condenser using said gravure technique needs to perform exfoliation of the 
dielectric green sheet with which an internal electrode pattern and level 
difference ****** were formed, and an imprint by the number of layers, 



manufacture becomes complicated and it carries out considerable consumption 
of the support film itself. Moreover, since the dielectric green sheet with which an 
internal electrode pattern and level difference ****** were formed is thin, in case it 
exfoliates from a support film, it damages this green sheet, or a crack produces it. 
Therefore, in order to avoid said breakage etc., it is necessary to thicken said 
ceramic green sheet, and high capacity-ization of a stacked type ceramic 
condenser is restrained. 
[0007] 

[Problem(s) to be Solved by the Invention] The purpose of this invention tends to 
offer the approach that it is a short time and the stacked type ceramic condenser 
which thin-film-ized the dielectric green sheet and the pattern for internal 
electrodes, and attained high capacity-ization can be manufactured by low cost. 
[0008] 

[Means for Solving the Problem] The manufacture approach of the stacked type 
ceramic condenser concerning this invention (1) The process dried after forming 
a dielectric green sheet by gravure on a support film, (2) Two or more patterns 
for the 1st internal electrode are formed by gravure on said dielectric green sheet. 
The process which dries these patterns after forming two or more dielectric 
patterns for a level difference dissolution on said dielectric green sheet between 
said patterns by gravure furthermore, (3) The process dried after forming a 
dielectric green sheet in the whole surface by gravure, (4) Two or more patterns 
for the 2nd internal electrode which differ from said pattern for the 1st internal 
electrode by gravure are formed on said dielectric green sheet. The process 
which dries these patterns after forming two or more dielectric patterns for a level 
difference dissolution on said dielectric green sheet between said patterns by 
gravure furthermore, (5) Above (1) - (4) It is characterized by providing the 
process which repeats a process two or more times. 

[0009] The another manufacture approach of a laminating ceramic condenser 
concerning this invention (1) The process dried after forming the 1st layer 
dielectric green sheet by gravure on a support film, (2) Two or more patterns for 



the 1st internal electrode are formed by gravure on said dielectric green sheet. 
The process which dries these patterns after forming two or more dielectric 
patterns for a level difference dissolution on said dielectric green sheet between 
said patterns by gravure furthermore, (3) The process dried after forming a 
dielectric green sheet in the whole surface by gravure, (4) Two or more patterns 
for the 2nd internal electrode which differ from said pattern for the 1st internal 
electrode by gravure are formed on said 2nd layer dielectric green sheet. The 
process which dries these patterns after forming two or more dielectric patterns 
for a level difference dissolution on said dielectric green sheet between said 
patterns by gravure furthermore, (5) Above (1) - (4) It is characterized by 
providing the process which performs actuation of putting the laminated material 
obtained by performing a process once [ at least ] on the cover sheet which 
exfoliates from said support film and consists of a dielectric, two or more times. 
[0010] Hereafter, the manufacture approach of the stacked type ceramic 
condenser concerning this invention is explained to a detail with reference to the 
manufactured stacked type ceramic condenser which is shown in the formation 
process and drawing 4 of the pattern for internal electrodes which are shown in 
the gravure equipment shown in drawing 1 , the gravure process shown in (a) - 
(e) of drawing 2 , and drawing 3 . 

[0011] Drawing 1 is the schematic diagram showing the gravure equipment used 
for manufacture of the stacked type ceramic condenser of this invention. A 
support film **** one in drawing and it is a roll. The green sheet formation zone 3, 
the 1st internal electrode and the pattern formation zone 4 of a level difference 
dissolution, a green sheet formation zone (not shown), the 2nd internal electrode 
and the pattern formation zone (not shown) of a level difference dissolution, and 
the green sheet formation zone 5 of the last stage are arranged through the 
delivery roll 2, it rolls round further and the roll 6 is arranged at the supply side of 
said support film. Said green sheet formation zones 3 and 5 are equipped with a 
dry room 7, the gravure roll 8 for green sheets arranged at the pars basilaris 
ossis occipitalis of this dry room 7, and two or more delivery rolls 2 for [ which 



countered this roll 8 and has been arranged ] making a roll 9 and said support 
film convey in said dry room 7 by guessing. The 1st internal electrode and the 
pattern formation zone 4 of a level difference dissolution are equipped with a dry 
room 10, the gravure roll 1 1 for internal electrode patterns arranged at the pars 
basilaris ossis occipitalis of this dry room 10, the gravure roll 12 for level 
difference dissolution patterns arranged at the pars basilaris ossis occipitalis of 
said dry room 10, and two or more delivery rolls 2 for [ which countered these 
rolls 1 1 and 12 and has been arranged ] making a roll 13 and said support film 
convey in said dry room 10 by guessing. Also in the 2nd internal electrode which 
is not illustrated and the pattern formation zone of a level difference dissolution, it 
has the dry room, the gravure roll for internal electrode patterns arranged at the 
pars basilaris ossis occipitalis of this dry room, the gravure roll for level difference 
dissolution patterns arranged at the pars basilaris ossis occipitalis of said dry 
room, and two or more delivery roll for [ which countered these rolls and has 
been arranged ] making said desiccation interior of a room convey a roll and said 
support film by guessing. 

[0012] (I) The gravure equipment shown in drawing 1 **** first, the long support 
film 21 is conveyed in the green sheet formation zone 3 through the delivery roll 
2 from a roll 1 , and gravure of the slurry which contains dielectric powder and an 
organic binder by guessing with the gravure roll 8 and passing between rolls 9 is 
carried out, and the inside of drying room 7 is further conveyed with the delivery 
roll 2, and it is made to dry. Of this process, as shown in (a) of drawing 2 , the 
dielectric green sheet 22 is formed on the support film 21 . 
[0013] (II) The support film 21 with which the dielectric green sheet was formed is 
conveyed through the delivery roll 2 in the 1st internal electrode and the pattern 
formation zone 4 of a level difference dissolution. Gravure of the slurry which 
guesses with the gravure roll 1 1 for internal electrode patterns, is made to pass 
through between rolls 13, and contains electric conduction material is carried out. 
After carrying out gravure of the slurry which furthermore guesses with the 
gravure roll 12 for level difference dissolution patterns, is made to pass through 



between rolls 13, and contains dielectric powder and an organic binder, the 
inside of drying room 10 is conveyed with the delivery roll 2, and it is made to dry. 
Of this process, as shown in (A) of (b) and drawing 3 of drawing 2 , the pattern 
23 for the 1st internal electrode and the dielectric pattern 24 for a level difference 
dissolution are formed in the dielectric green sheet 22 on the support film 21 . 
[0014] (III) The support film 21 with which the pattern for the 1st internal 
electrode and the pattern for a level difference dissolution were formed is 
conveyed in a green sheet formation zone (not shown) through the delivery roll 2, 
and gravure of the slurry which contains dielectric powder and an organic binder 
by guessing with a gravure roll and passing between rolls is carried out, and the 
inside of drying room 7 is further conveyed with the delivery roll 2, and it is made 
to dry. Of this process, as shown in (c) of drawing 2 , the dielectric green sheet 
25 is formed in the pattern 23 for the 1st internal electrode, and the dielectric 
pattern 24 for a level difference dissolution. 

[0015] (IV) The support film 21 with which the dielectric green sheet of a two- 
layer eye was formed is conveyed through the delivery roll 2 in the 2nd internal 
electrode and the pattern formation zone (not shown) of a level difference 
dissolution. Gravure of the slurry which guesses with the gravure roll for internal 
electrode patterns, is made to pass through between rolls, and contains electric 
conduction material is carried out. After carrying out gravure of the slurry which 
furthermore guesses with the gravure roll for level difference dissolution patterns, 
is made to pass through between rolls, and contains dielectric powder and an 
organic binder, the inside of drying room is conveyed with a delivery roll, and it is 
made to dry. Of this process, as shown in (B) of (d) and drawing 3 of drawing 2 , 
the pattern 26 for the 2nd internal electrode and the dielectric pattern 27 for a 
level difference dissolution are formed on the dielectric green sheet 25 of a two- 
layer eye. 

[0016] (V) The support film 21 with which the pattern for the 2nd internal 
electrode and the pattern for a level difference dissolution were formed is 
conveyed in the green sheet formation zone 5 of the last stage through the 



delivery roll 2, and gravure of the slurry which guesses with the gravure roll 8, is 
made to pass through between rolls 9, and contains dielectric powder and an 
organic binder is carried out, and the inside of drying room 7 is further conveyed 
with the delivery roll 2, and it is made to dry. According to this process, as shown 
in (e) of drawing 2 , the dielectric green sheet 28 forms on the pattern 26 for the 
2nd internal electrode, and the dielectric pattern 27 for a level difference 
dissolution. 

[0017] (VI) Subsequently it is the above (I). - (V) The support film 21 which 
passed through the process is rolled round on the winding roll 6. It continues, the 
aforementioned winding roll 6 is ****(ed), and it considers as a roll 1, and is the 
above (I). Actuation of performing the process of - (V) is repeated and the 
laminated material of a request number of layers is formed on the support film 21. 
[0018] (VII) After exfoliating the laminated material on said support film, putting 
this laminated material on the cover sheet which consists of a dielectric ceramic 
subsequently and putting another cover sheet on the maximum upper layer, 
heating pressurization is carried out and it cuts in a request configuration. Then, 
it sinters and the stacked type ceramic condenser 41 which shows the external 
electrode of a pair to drawing 4 by the ability being burned is manufactured. The 
obtained stacked type ceramic condenser 41 is arranged between many 
dielectric layers 42 which consist of a dielectric, and these dielectric layers 42, 
and consists of internal electrodes 43a and 43b exposed to the side face in which 
an end counters, by turns, and external electrodes 44a and 44b of the pair 
prepared in said side face which counters, respectively. 
[0019] Above (I) - (V) As for the laminated material formed on the support film at 
the process, it is more preferably desirable to have the thickness of 15-50 
micrometers 10 micrometers or more. By forming the laminated material of such 
thickness, it becomes possible to prevent that said laminated material is 
damaged in the re-gravure process of the time of rolling up, or after that. 
[0020] The ingredient of the dielectric pattern for a level difference dissolution 
formed in a perimeter at the said 1st and 2nd pattern for internal electrodes may 



be the same, or may differ. In addition, this zone may be omitted although the 
green sheet formation zone has been arranged in the last stage in the gravure 
equipment used for manufacture of the stacked type ceramic condenser 
mentioned above. However, in case it rolls round on a rolling-up roll, it is 
desirable that a dielectric green sheet is formed in the maximum upper layer at 
the time of rolling up from a viewpoint in which the pattern for the 2nd internal 
electrode and the pattern for a level difference dissolution prevent damage by 
locating and exposing to the maximum upper layer. 

[0021] In manufacture of the stacked type ceramic condenser mentioned above 
Moreover, a green sheet formation zone, The 1st internal electrode and the 
pattern formation zone of a level difference dissolution, and a green sheet 
formation zone (not shown), The gravure equipment of the structure which made 
one unit the 2nd internal electrode and the pattern formation zone (not shown) of 
a level difference dissolution, ****(ed) two or more units, rolled round with the roll, 
has arranged between rolls, and has arranged the green sheet formation zone in . 
the last stage of said unit may be used. 

[0022] Furthermore, in a gravure process for the stacked type ceramic condenser . 
mentioned above to manufacture, although the dielectric green sheet was 
previously formed in the support film by gravure As shown in drawing 5 , the 
pattern 23 for the 1st internal electrode and the dielectric pattern 24 for a level 
difference dissolution are previously formed on the support film 21 . Formation of 
formation of the dielectric green sheet 22 of the 1st layer, the pattern 26 for the 
2nd internal electrode, and the dielectric pattern 27 for a level difference 
dissolution and the dielectric green sheet 25 of the 2nd layer may be formed in 
after an appropriate time. 

[0023] Next, the manufacture approach of another laminating ceramic condenser 
concerning this invention is explained to a detail with reference to drawing 6 and 
drawing 7 . First, (I) mentioned above - (V) The dielectric green sheet 22, the 
pattern 23 for the 1st internal electrode and the dielectric pattern 24 for a level 
difference dissolution, the dielectric green sheet 25, the pattern 26 for the 2nd 



internal electrode and the dielectric pattern 27 for a level difference dissolution, 
and the dielectric green sheet 28 are formed in this sequence by performing 
gravure according to a process on the support film 21 shown in drawing 6 . It 
continues, as shown in (A) of drawing 7 , and (B), said support film 21 is cut to 
request die length, the exfoliation and sticking by pressure which sticks the 
laminated material 29 on it to the cover sheet 30 which exfoliates from the 
support film 21 and consists of a dielectric by pressure are repeated, and the 
layered product 31 of a desired number of layers is formed. After pulling, 
continuing and carrying out heating pressurization of another cover sheet in the 
maximum upper layer of a layered product in piles, it cuts in a request dimension. 
Then, it sinters and the stacked type ceramic condenser 41 shown in drawing 4 
which mentioned the external electrode of a pair above by the ability being 
burned is manufactured. 

[0024] Above (I) - (V) When exfoliating and sticking by pressure the laminated 
material itself formed on the support film at the process to a cover sheet, it is 
desirable to make it more preferably laminated material with a thickness of 15-50 
micrometers 10 micrometers or more. The laminated material of such thickness 
can control damaging at the time of the exfoliation from a support film. 
[0025] In addition, as shown in (A) of drawing 8 , and (B), said support film 21 
may be cut to request die length, sticking by pressure and exfoliation which 
carries out sticking-by-pressure exfoliation of the laminated material 29 on [ of an 
on / the support film 21 ] it at the cover sheet 30 which consists of a dielectric 
may be repeated, and the layered product 31 of a desired number of layers may 
be formed. 

[0026] Moreover, the thing of two or more units which made one unit the 
dielectric green sheet 22, the pattern 23 for the 1st internal electrode and the 
dielectric pattern 24 for a level difference dissolution, the dielectric green sheet 
25, the pattern 26 for the 2nd internal electrode and the dielectric pattern 27 for a 
level difference dissolution, and the dielectric green sheet 28 is sufficient as the 
laminated material on exfoliation and the support film which sticks by pressure or 



exfoliates [ sticking-by-pressure ]. 

[0027] The desiccation after forming the pattern for internal electrodes and the 
dielectric pattern for a level difference dissolution by gravure may make the slurry 
used for formation of not only hot blast but each pattern contain the ultraviolet- 
rays hardenability matter beforehand, and may make UV irradiation use together. 
Moreover, a drainage system can also be used for the solvent of a slurry used for 
formation of each of said pattern. Moreover, on the occasion of production of a 
dielectric green sheet, in order to obtain predetermined thickness, thickness per 
time is made thin, and formation and desiccation of a sheet may be performed 
continuously two or more times. 
[0028] 

[Function] According to the manufacture approach of the stacked type ceramic 
condenser concerning this invention, comparatively thick laminated material can 
be formed on said support film by repeating the process which forms a dielectric 
green sheet, the pattern for the 1st internal electrode and the dielectric pattern for 
a level difference dissolution, a dielectric green sheet, and the pattern for the 2nd 
internal electrode and the dielectric pattern for a level difference dissolution by 
gravure on a support film two or more times. Consequently, a laminating, since it 
is stuck by pressure, in case said laminated material is exfoliated from said 
support film in the cover sheet which consists of a ceramic, it can prevent that 
said laminated material is damaged. Therefore, since thickness of the dielectric 
green sheet which constitutes said laminated material can be made remarkably 
thin compared with a conventional method, a highly reliable stacked type ceramic 
condenser can be manufactured by the high yield by high capacity. 
[0029] Moreover, by drying these patterns, after forming two or more patterns for 
internal electrodes by gravure on a dielectric green sheet and forming two or 
more dielectric patterns for a level difference dissolution on said dielectric green 
sheet between said patterns by gravure further, while being able to form the 
pattern for internal electrodes, and the dielectric pattern for a level difference 
dissolution with high degree of accuracy, compaction of the drying time can be 



aimed at. 

[0030] Furthermore, by forming multilayer laminated material on a support film, 
the consumption of a support film can be reduced compared with a conventional 
method, and a stacked type ceramic condenser can be manufactured by low cost. 
[0031] Moreover, according to the manufacture approach of another laminating 
ceramic condenser concerning this invention On a support film, by gravure A 
dielectric green sheet, and the pattern for the 1st internal electrode and the 
dielectric pattern for a level difference dissolution, The comparatively thick 
laminated material obtained by performing the process which forms a dielectric 
green sheet, and the pattern for the 2nd internal electrode and the dielectric 
pattern for a level difference dissolution once [ at least ] is exfoliated from said 
support film. By performing actuation repeated to the cover sheet which consists 
of a dielectric two or more times, it can prevent that laminated material is 
damaged at the time of the exfoliation from said support film. Therefore, since 
thickness of the dielectric green sheet which constitutes said laminated material 
can be made thin compared with a conventional method, a highly reliable 
stacked type ceramic condenser can be manufactured by the high yield by high 
capacity. Furthermore, as mentioned above, while being able to form the pattern 
for internal electrodes, and the dielectric pattern for a level difference dissolution 
with high degree of accuracy, compaction of the drying time can be aimed at, and 
moreover compared with a conventional method, the consumption of a support 
film can be reduced. 
[0032] 

[Example] Hereafter, it explains to a detail with reference to the drawing which 
mentioned the example of this invention above. 

the preferential grinding after blending so that it may become the presentation 
ratio of a request of the oxide of example 1 Pb, and Ba, Mg, Zn, Nb and Ti, and 
temporary quenching - carrying out - [(PbO.875 BaO.125) (Mg1 / 3 Nb 2/3) 0.3 
(Zn1 / 3 Nb 2/3) 0.5 Ti0.2] 03 The dielectric powder which has a presentation 
was produced. The organic binder and the solvent were added to said dielectric 



powder, and the slurry was prepared. It continued and said slurry was supplied to 
the gravure roll 8 of the green sheet formation zone 3 of the gravure equipment 
shown in drawing 1 , on the support film made of synthetic resin with a thickness 
of 50 micrometers to which mold release processing was performed, gravure of 
said slurry was carried out and the dielectric green sheet with a thickness of 3 
micrometers was formed by drying. 

[0033] Said support film is conveyed in the 1st internal electrode shown in 
drawing 1 , and the pattern formation zone 4 of a level difference dissolution. The 
conductive paste containing powder is printed using the gravure roll 1 1 for 
internal electrode patterns, here - said dielectric green sheet top - the conductor 
of Ag/Pd=70 / 30 (wt%) - After printing said slurry using the gravure roll 12 for 
level difference dissolution patterns furthermore, while forming the pattern for the 
1st internal electrode with a thickness of 2 micrometers by drying, the dielectric 
pattern for a level difference dissolution was formed in the perimeter of said 
pattern. 

[0034] Said support film was conveyed in the green sheet formation zone (not 
shown) shown in drawing 1 , and the dielectric green sheet with a thickness of 6 
micrometers was formed by using, printing and drying a gravure roll for said 
slurry here on the pattern for the 1st internal electrode, and the dielectric pattern 
for a level difference dissolution. 

[0035] Said support film is conveyed in the 2nd internal electrode shown in 
drawing 1 , and the pattern formation zone (not shown) of a level difference 
dissolution. On said dielectric green sheet, use the gravure roll for internal 
electrode patterns, and said conductive paste is printed here. After printing said 
slurry using the gravure roll for level difference dissolution patterns furthermore, 
while forming the pattern for the 2nd internal electrode with a thickness of 2 
micrometers by drying, the dielectric pattern for a level difference dissolution was 
formed in the perimeter of said pattern. 

[0036] Said support film was conveyed in the green sheet formation zone 5 of the 
last stage shown in drawing 1 , and the dielectric green sheet with a thickness of 



3 micrometers was formed by using, printing and drying the gravure roll 8 for said 
slurry here on the pattern for the 2nd internal electrode, and the dielectric pattern 
for a level difference dissolution. 

[0037] The support film which has the structure shown in (e) of drawing 2 which 
passed through the above processes was rolled round, it rolled round 100m on 
the roll 6, and laminated material with a thickness of 70 micrometers was formed 
on said support film by repeating the same process 5 times again. This laminated 
material had the smooth front face, and a defect like a pinhole was not accepted. 
[0038] Subsequently, the piece of a support film was produced to that of 20 
sheets which cuts the support film which has said laminated material, and has 
the square whose one side is about 15cm. It continued, the laminated material 
which exfoliated from said piece of a support film was piled up by about 150 
micrometers in thickness on said dielectric green sheet and 1st cover sheet of 
this quality of the material, it was stuck by pressure for 10 seconds on 30kg/cm2 
and 100-degree C conditions, and the cascade screen was formed. Then, the 
multilayer cascade screen was formed by carrying out the laminating also of the 
remaining pieces of a support film of 19 sheets to the maximum upper layer of 
said cascade screen one by one with the same procedure. 
[0039] Subsequently, on said multilayer cascade screen, by about 150 
micrometers in thickness, said dielectric green sheet and 2nd cover sheet of this 
quality of the material were pressurized in piles, and it unified. Then, after cutting 
for each chip, it sintered for 2 hours and 1050 degrees C (MLC) of stacked type 
ceramic condensers of a 3.2mmx1 .6mmx1 .0mm dimension were manufactured 
by the ability burning conductive paste including the end of conducting powder 
Ag is made into a subject as an external electrode. The thickness per layer of the 
dielectric layer which this MLC becomes from a ceramic was about 5 
micrometers. 

[0040] The organic binder and the solvent were added to the same dielectric 
powder as example of comparison 1 example 1, the slurry was prepared, this 
slurry was applied on the support film made of synthetic resin with a thickness of 



50 micrometers using roll coater equipment, it dried and the dielectric green 
sheet with a thickness of 6 micrometers was formed, continuing hot printing 
equipment - said dielectric green sheet top - the conductor of Ag/Pd=70 / 30 
(wt%) - the conductive paste containing powder was applied and the pattern for 
internal electrodes with a thickness of 2 micrometers was formed, continuing - 
said dielectric green sheet top of said perimeter of an internal electrode pattern - 
screen-stencil - said green sheet - ** the dielectric pattern for a level 
difference dissolution of this quality of the material was formed, and it dried. Then, 
the support film which has the compound sheet which consists of a dielectric 
green sheet, an internal electrode pattern, and a dielectric pattern for a level 
difference dissolution was cut for the square whose one side is about 15cm, and 
the piece of a support film of 100 sheets was produced. 
[0041] Subsequently, the compound sheet which exfoliated from said piece of a 
support film at about 150 micrometers in thickness on said dielectric green sheet ■ 
and 1st cover sheet of this quality of the material was piled up, and it was stuck 
by pressure for 10 seconds on 30kg/cm2 and 100-degree C conditions. Then, the 
multilayer cascade screen was formed by carrying out the laminating also of the * 
compound sheet of the remaining pieces of a support film of 99 sheets to the 
maximum upper layer of said cascade screen one by one with the same 
procedure. 

[0042] Subsequently, on said multilayer cascade screen, by about 150 
micrometers in thickness, said dielectric green sheet and 2nd cover sheet of this 
quality of the material were pressurized in piles, and it unified. After cutting the 
layered product continued and obtained for each chip, it sintered for 2 hours and 
1050 degrees C of MLC of a 3.2mmx1.6mmx1.0mm dimension were 
manufactured by the ability burning conductive paste including the end of 
conducting powder Ag is made into a subject as an external electrode. The 
thickness per layer of the dielectric layer which this MLC becomes from a 
ceramic was about 5 micrometers. 

[0043] About MLC of 100 each which was obtained by this example 1 and the 



example 1 of a comparison, the capacity and dielectric loss in an alternating 
current of 1kHz and 1V were measured. Furthermore, the compressive test 
which impresses the direct current voltage of 100V for 5 seconds was performed. 
After the trial, substandard MLC with the capacity of 8.0 micro F or less, 2.5% [ of 
dielectric loss / or more ], and an insulation resistance of SOOohms or less was 
judged as a percent defective, and it asked for the yield. Consequently, in the 
example 1, the yield was 95%. On the other hand, in the example 1 of a 
comparison, the yield was 10%. 
[0044] 

[Effect of the Invention] As explained in full detail above, according to this 
invention, the approach that it is a short time and the stacked type ceramic 
condenser which thin-film-ized the dielectric green sheet and the pattern for 
internal electrodes, and attained high capacity-ization can be manufactured by 
low cost can be offered. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The outline which shows the gravure equipment used for the 



manufacture approach of the stacked type ceramic condenser of this invention. 
[Drawing 2] The sectional view showing the gravure process in manufacture of 
the stacked type ceramic condenser of this invention. 
[Drawing 3] The top view showing the pattern for internal electrodes formed of 
gravure. . 

[Drawing 4] The partial notching perspective view showing the stacked type 

ceramic condenser manufactured by this invention. 

[Drawing 5] The sectional view showing the 1st compound sheet used for the 

manufacture approach of another MLC of this invention. 

[Drawing 6] The sectional view showing the support film with which the laminated 

material used for the manufacture approach of the stacked type ceramic 

condenser of this invention was formed. 

[Drawing 7] The sectional view showing exfoliation / sticking-by-pressure process 
of the laminated material in the manufacture approach of the stacked type 
ceramic condenser of this invention. 

[Drawing 8] The sectional view showing sticking-by-pressure / exfoliation process 
of the laminated material in the manufacture approach of the stacked type 
ceramic condenser of this invention. 
[Description of Notations] 

1 [ - A reliance roll, 21 / - A support film, 22 25, 28 / -- 23 A dielectric green 
sheet, 26 / - 24 The pattern for internal electrodes, 27 / - The dielectric pattern 
for a level difference dissolution, 29 / - Laminated material, 30 / -- A cover sheet, 
31 / -- A layered product, 41 - Laminating ceramic KONTENSA,, 43a, 43b / -- An 
internal electrode, 44a 44b / - External electrode. ] -- **** is carried out and it is a 
roll and 6. -- A rolling-up roll, 8, 11, 12 - 9 A gravure roll, 13 
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